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VIIT. Further * Experiments and Obferva- 
tions, tending to illuftrate the Nature and 
Properties of Electricity : By Wm. Watfon, 
Apothecary ', F* R. S. 

Read Feb. 6. Jl S Water is a Non-electric, and of 
' 74S 6 ' JlX. eonfequence a Conductor of Elec- 
tricity, I had Reafon to believe, that Ice was endow'd 
with the fame Properties. Upon making the Expe- 
riment I found my Conjectures not without Foun- 
dation i for, upon electrifying a Piece of Ice, where- 
ever the Ice was touch'd by a Non-electric, it flaihed 
and fnapped. A Piece of Ice alfo, held in the Hand 
of an electrify'd Man, as in the beforementioned 
Proceffes, fired warm Spirit, chemical vegetable Oils, 
Camphor, and Gunpowder prepared as before. But 
here great Care mult be taken, that by the Warmth 
of the Hand, or of the Air in the Room, the Ice 
does not melt ; if fo, every Drop of Water there 
from confiderably diminilhes the received Electricity. 
In order to obviatejhis, I caufed my Affiftant, while 
he was electrifying, to be continually wiping the 
Ice dry upon a Napkin hung to the Buttons of his 
Coat i and this being electrified as well as the Ice, 
prevented any Lofs of the Force of the Electricity. 
The Experiment will fucceed likewife, if, inftead of 
the Ice, you electrify the Spirit, &c. and bring the 
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* See the former Part of thefe Experiments in thefe Tranfafthns, 
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Ice not cle&rified near them. I muft obferve, that 
Ice is not fo ready a Conductor of Electricity as 
Water ; fo that I very frequently have been difap- 
pointed in endeavouring with it to fire inflammable 
Subftances, when it has been readily done by a Sword, 
or the Finger of a Man. 

In the firft Paper * I had the Honour to lay before 
you upon this Subject, I took notice of my having 
obferved two different Appearances of the Fire from 
electrified Subftances ; viz. thofe large bright Flafhes,. 
which may be procured from any Part of electrified 
Bodies, by bringing a Non-electric unexcited near 
them, and with which we have fired all the inflam- 
mable Subftances mention'd in the Courfe of thefe 
Obfervations ; and thofe, like the firing of wet Gun- 
powder, which are only perceptible at the Points or 
Edges of excited Non -electrics. Thefe laft alfo appear 
different in Colour and Form, according to the Sub- 
ftances from which they proceed : For, from polifli'd 
Bodies, as the Point of a Sword, a Silver Probe, the 
Points of Sciflbrs, and the Edges of the Steel Bar 
made magnetical by the ingenious Dr. Knight, the 
electrical Fire appears like a PencU of Rays, agreeing 
in Colour with the Fire from Boyle's Thofphorus j 
but from unpolifhed Bodies, as the End of a Poker, 
a rufly Nail, or fuch-like, the Rays are much 
more red. The Difference of Colour here, I am 
of Opinion, is owing rather to the different Re- 
flexion of the electrical Fire from the Surface of 
the Body, from which it is emitted, than to any 
Difference in the Fire itfelf. Thefe Pencils of Rays 
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ifluc fucceflively as long as the Bodies, from which 
they proceed, are exciting; but they arc longer and 
more brilliant, if you bring any Non- electric not- 
excited near them, though it muft not be clofe enough 
to make them (hap. If you hold your Hand at about 
two or three Inches Diftance from thefc Points, you 
not only feel fucceflive Blafts of Wind from them, 
but hear alfo a crackling Noife. Where there are 
feveral Points, you obferve at the fame time feveral 
Pencils of Rays. 

It appears, from Experiments, that befides the fe- 
deral Properties that Electricity is poflefs'd of peculiar 
to itfelf, it has fome in common with Magnetifm 
and Light. 

Proposition I. 

In common with Magnetifm Electricity counter- 
acts, and in light Subftances overcomes the Force of 
Graviry. Like that extraordinary Power likewife, it 
exerts its Force in Vacuo as powerfully as in open 
Air, and this Force is extended to a considerable 
Diftance through various Subftances of different Tex- 
tures and Denfities. 

Corollary. 

Gravity is the general Endeavour and Tendency of 
Bodies towards the Centre of the Earth : This is over- 
come by the Magnet, with regard to Iron, and by 
Electricity, with regard to light Subftances, both in 
its Attraction and Repulfion -, but I have never been 
able to difcern that vortical Motion, by which this 
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Effect was faid to be brought about by the late Dr. 
'Dejaguliers and others, having no other Conception 
of its Manner of a&ing than as Rays from a Centre, 
which indeed is confirmed by feveral Experiments: 
One of which, very eafy to be tried, is, that if a 
fmglc downy Seed of Cotton-grafs is dropped from 
a Man's Hand, and in its Fall comes within the At- 
traction of the rubbed Tube } the Down of this Seed, 
which before feemed to (lick together, feparates, and 
forms Rays round the Centre of the Seed : Or if you 
fatten many of thefe Seeds, with Mucilage of Gumr 
Arabic, round a Bit of Stick, the Down of them 
when electrified, which otherwife hangs from the 
Stick, is raifed up, and forms a circular Appearance 
round the Stick. As thefe light Bodies are directed 
in their Motions only by the Force imprefifed upon 
them, and as their Appearance is conftantly radiatim, 
fuch Appearance by no means fquares with our Idea 
of a Vortex. 

Some have imagined a Polarity -alfb, when they have 
obfervedone End of an excited glafsTube repel light 
Subftances^and the other, attract them ; but this is a De- 
ception, arifing from the whole Length of the Tube not 
being excited, but only fuch Part of it as has been ruhb'ds 
fo that as much of the Tube as is held in the Hand 
remains in an unexcited State, and permits light Sub- 
ilances to lie (till thereon, though forcibly repell'd at 
the other End. This attractive Power of Electricity 
acts not only upon Non electrics, as Leaf-Gold, Sil- 
ver, Thread, and fuch- like, but- alfb upon originally 
Electrics, as Silk, dry Feathers, little Pieces of Glafs, 
and Refm : It attracts all Bodies, that are not of the 
fame Standard of Electricity (if I may be allowed 
3 the 
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the Expreffion), as the excited Body from which it 
proceeds. I have found no Body, however denfe, 
whofe Pores are not pervious to Electricity, by a pro- 
per Management, not even Gold itfelf. 

Proposition II. 

In common with Light, Electricity pervades Glafs, 
but fuffers no Refraction therefrom j I having, from 
the moft exact Obfervations, found its Direction to 
be in right Lines, and that through Glades of dif- 
ferent Forms, included one within the other, and 
large Spaces left between each Glafs. 

Corollary. 

This rectilineal Direction is obfervable only as far 
as the Electricity can penetrate through unexcited 
Originally-electrics, and thofc perfectly dry; nor is 
it at all material, whether thefe Subftances are trans- 
parent, as Glafs ; femidiaphanous, as Porcelain, or 
thin Cakes of white Wax } or quite opaque, as thick 
woollen Cloth, as well as woven Silk of various 
Colours} it is only neceflary that they be Origtnally- 
electrics. But the Cafe is widely different with re- 
gard to Non-electrics ; wherein the Direction, given 
to the Electricity by the excited Originally-electric, 
is alter'd as foon as it touches the Surface of a Non- 
electric, and is propagated with a Degree of Swift- 
nefs fcarcely to be meafurcd in all poffiblc Directions 
to impregnate the whole Non-electric Mafs in Con- 
tact with it, or nearly fo, however different in itfelf; 
and which rauft of Neceflity be terminated by an 
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Originally electric, before the Electricity exerts the 
kali Attraction ; and then this Power is qbferved full 
at that Part of the Non-electric the moft remote from 
the Originally-electric. Thus, for Example, by an 
GNcitcd Tube held over it, Leaf Gold will be at- 
tracted through Glafs, Cloth, &c. held horizontally 
in the Hand of a Man ftanding upon the Floor, and 
this Attraction is exerted to a confidcrable Diftance. 
On the contrary, the rubbed Tube will not attract 
Leaf gold, or other light Bodies, however near, 
through Silver, Tin, the thinneft Board, Paper, or 
any other Non- electric, held in the Manner before- 
mentioned. But if you rub the Paper over with 
Wax melted, and by that means introduce the Ori- 
ginally-electric therein, you obferve the Electricity afts 
in right Lines, and attracts powerfully. And here I 
mud beg Leave to remind you, not only of the for- 
mer Corollary, but of fome of the former Experi- 
ments alfo j by which it appears, that although, to 
make a Non-electric exert any Power, we mud excite 
the whole Mafs thereof, yet we can excite what Part,and 
what only, of an Originally-electric we pleafe. Thus 
we obferve,that Leaf gold, and the Seed of Cottongrafs 
(which grows upon Boggs, and is a very proper Sub- 
ject for thefe Inquiries), are attracred under a glafs 
Jar made warm *, and turned Bottom upwards, upon 

which 



* I haveconftantlyobferved,ihat the electrical Attraction through 
Glafs is much more powerful when the Glafs is made warm, than 
when cold. This Effect may proceed from a twofold Caufe : Firff, 
Warm Glafc does not condenfe the Water from the Air, which 
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which are placed Books, and feveral other Non- 
electrics ; and that the Motions of the light Bodies 
underneath correfpond with the Motions of the glafs 
Tube held over them, the Electricity feeming iriftan- 
taneoufly to pais through the Books and the Glafs. 
But this does not happen, till the Electricity has fully 
impregnated the Non-electrics, which lie upon the 
Glafs j which received Electricity is flopped by the 
Glafs ; and then thefe Non-electrics dart their Power 
directly through the upper Pair of the Glafs, after the 
Manner of Originally-elcctrics. But if the thinneft 
Non-electric, even the fmeft Paper, as I before men- 
tioned, is held in the Hand of a Man at the fmalleft 
Diftance over the Leaf-Gold, and the Electricity is 
not flopped, not the leaft Power will be exerted, 
and the Gold will lie ftill. I niuft here remark like- 
wife, that this Law of Electricity is Co conftant and 
regular, that I have not found one Deviation from; 
it $ Co that even the Quickfilver, fpread thin, as it 
ufually is at the Back of a Plate of a Looking-glafs, will 
prevent the Palling thro' of the electrical Attraction, 
unlefs flopped by an Originally-electric. This Pene- 
tration of the electrical Power through Originally- 
electrics is much greater than has hitherto been 
imagined, and has caufed the Want of Succefs to 
great Numbers of Experiments. I have been at no 

fmall 



makes the Gtats, as has been before $ demonftrated, a Conductor 
of Ele&ricity : Secondly, As Heat enlarges the Dimenfions of all 
known Bodies, and, confequently caufes their conftituent Parts to 
recede from each other, the electrical Effluvia, paffing in ltrai!: 
Lines, find, probabiyj a more ready Paffage through their Pores. 

.-}; See Numb. 477, of thefe Tranfaftions, p, 48*?. 
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fmall Pahis to determine, how far this Power can 
penetrate through a dry Originally-electric ; and 
have found, by repeated Trials, that either in a Cake 
of Wax alone, or of Wax and Refin mixed, when 
the Electricity is very powerful, it has patted, I fay, 
in ftrait Lines through thefe Cakes of. the Thick- 
nefs of 2 Inches and T %; but I never could make it 
act through one of a, Inches and T 8 ^ ; for in this it 
was perfectly flopped. So that the Cakes commonly 
made ufe of to flop the Electricity, by being too 
thin, fufFer a confiderable Quantity of the electrical 
Power to pervade them, and be loft in the Floor, 
I make no Doubt, if the electrical Power could be 
more increafed, it would penetrate much further 
through thefe Originally -electric Bodies. 

Proposition III. 

Electricity, in common with Light likewife, when 
its Forces are collected, and a proper Direction given 
thereto, upon a proper Object, produces Fire and 
Flame. 

Corollary. 

The Fire of Electricity (as I have before obferved) 
is extremely delicate; and fets on fire, as far as I 
have yet experienced, only inflammable Vapours. 
Nor is this Flame at all heightened, by being fuper- 
induced upon an iron Rod, red-hot with coarfer 
culinary Fire, as in a preceding Experiment j nor 
diminifhed by being directed upon cold Water. 
However I was defirous of knowing, if this Flame 
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would be affected by a ftill greater Degree of Cold j 
and in order to determine this, I made an artificial 
Cold j by which the Mercury, in a very nice Ther- 
mometer adjufted to Fahrenheit's Scale, was deprefi'ed 
in about 4 Minutes, from 15 Degrees above the 
freezing Point to 30 Degrees below it ; that is, the 
Mercury fell 45 Degrees. From this cold Mixture, 
when electrified, the Flafhes were as powerful, and 
the Stroke as fmart, as from the red hot Iron. I 
could have made the Cold more intenfe, but the 
above was fufficicnt for my Purpofe. This Experi- 
ment feems to indicate, that the Fire of Electricity 
is affected neither by the Prefcncc or Abfcnce of 
other Fire. For as red hot Iron, by Sir Ifaac Nevj- 
ton's Scale of Hear, is fixed at 192. Degrees, and 
as the Ratio between Sir Ifaac's Degrees and 
Fahrenheit's is as 34, to 180, it neceflarily follows, 
that the Difference of Heat between the hot Iron 
and the cold Mixture is 1040 Degrees; and never- 
thelefs this vaft Difference makes no Alteration in 
the Appearance of the electrical Flame. We find 
likewife, that as the Fire, arifing from the Refrac- 
tion of the Rays of Light by a Lens, and brought 
to a Focus, is obferved, firft, at fome fmall Diftance 
from their Surfaces, to fct on Fire combuftible Sub- 
ftances ; the fame Effect, as I have before obferv'd, 
is produced in like manner by electrical Flame. 

I may perhaps be thought too minute in fome of 
the before-mentioned Particulars; but, in Inquiries 
abftrufe as thefe are, where we have fo littler priori 
to direct us, the greateft Attention muft be had to 
every Circumftance, if we are truly deftrous of in- 
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veftigating the Laws of this furpriiing Power. For, 
as has been faid upon another Occafion, by my ever 
honoured Friend Martin Folkes, Efqj our moft wor- 
thy Prejident, " That Elc&ricity feems to furnifh 
l( an inexhauftible Fund for Inquiry : And fure 
" Phenomena fo various, and fo wonderful, can arife 
" only from Caufes very general and extenfive 5 and 
" fuch as muft have been defigned by the Almighty 
u Author of Nature for the Produ&ion of very 
" great Effects, and fuch as are of great Moment 
" to the Syftcm of the Univerfe." 

If thefc Obfervations receive the Countenance of 
this learned Society, I fhall think myfelf fufficiently 
recompenfed 3 and am, Gentlemen, 

With the higheft Efteem, 

Tour moji Obedient 

Humble Servant, 

W. Watfon. 
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